W0 03/095198 A1 llllllllillllllllilllllllllllllllilllllllllllllli^ 


<12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 


(19) World Intellectual Property Organization 
Intcmaiional Bureau 

(43) International Publication Date 

20 November 2003 (20.11.2003) 



PCT 



(10) International Publication Number 

wo 03/095198 A1 


(5!) International Patent Classification^: B32B 27/20, 

B31F 1/10 


(21) International Application Number: PCT/SE03/00757 

(22) International Filing Date: 9 May 2(X)3 (09.05.2003) 

(25) Filing Language: Swedish 

(26) Publication Language: English 

(30) Priority Data: 

0201419-9 10 May 2002 (10.05.2002) SE 

(71) .Applicant (for all designated States except US): TETRA 
LAVAL HOLDINGS FINANCE S.A. [CH/CH], Av. 
C'lcncral-Ciuisan 70. Cl I- 1009 PUl.LY (CH). 

(72) Inventors; and 

(75) Inveiitors/Applicants (for US only): JOHANSSON, 

Hans ISH/SEI; Sirandiingsgalan 3, S-234 33 LOMMA 
(Sit). BERGHOLTZ, Lars [SE/SE]; Rapsvagen 38, S-263 
54 HCXJANAS (SE). KLINT, Lotta [SE/SE]; Sporlv gen, 
S-246 52 LODDEKOPINGE, ii (SE). 


(74) Agent: GUNNARSSON, Mikael; AB Teira Pak, Patent 
Department, Ruben Rausings gala, S-221 86 Lund (SE). 

(81) Designated States (national): AE, AG. AL. AM, AT, AU, 
AZ, BA, BB, BG, BR, BY, BZ, CA, CD, CN, CO, CR, CU. 
CZ, DE. DK, DM, DZ, EC. EE, ES, H, GB, GD, GE. GH, 
GM, HR. HU, ID, IL, IN, IS, JP, KE, KG, KP, KR, KZ, LC, 
LK, LR, LS, LT, LU, LV, MA, MD, MG, MK, MN, MAV, 
MX, MZ, Nl, NO, NZ, OM, PH, PL, PT, RO, RU, SC, SD, 
SE, SG, SK, SL, TJ, TM, TN, TR, IT, TZ, UA, UG, US, 
UZ, VC, VN, YU, ZA, ZM, ZW. 

(84) Designated States (regional): ARIPO patent (GH, GM, 
KE, LS. MW, Mz! SD, SL, SZ, TZ, IJG, ZM, ZW), 
Eurasian patent (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM ), 
European patent (AT, BE, BG, CH, CY, CZ, DE, DK, EE, 
ES, FI, FR, GB, GR, HU, IE, IT, LU, MC, NL, PT, RO, 
SE, SI, SK, TR), OAPI patent (BF, BJ, CF^ CG, Cl, CM, 
GA, GN. GQ, GW, ML, MR, NE, SN, TD, TG). 

Published: 

— with international search report 

For two-letter codes and other abbreviations, refer to the *'Guid- 

ance Notes on Codes and Abbreviations'* appearing at the begin- 

t^lttg of each regular issue of the PCT Gazette. 


(54) Title: A PACKAGING LAMINA^FE, A CREASING ROLLER, AS WELL AS A LAYER FOR USE FOR A PACKAGING 
LAMINATE 



(57) Abstract: The present di.sclosure describes a packaging laminate where at leas! one of the material layers (2) included in the 
laminate includes magnetisable particles. Further, a roller is disclo.sed which includes means for applying crease line patterns on 
a packaging laminate and means lor applying magnetic fields for magnetising magnetisable particles in the packaging laminate. 
Finally, a layer (2) is also described for use for a packaging laminate, the layer (2) including magnetisable parucles. 

BtST AVAILABLE COPY 


wo \)3m51W 




PACKAGING LAMINATE, CREASING ROLLER. 
USE AS A PACKAGING LAMINATE 


AND A LAYER FOR 


TECHNICAL HELD 

5 The present invention relates to a packaging laminate. The present invention further relates to 

a creasing roller including means for applying crease line patterns on a packaging laminate, as well as 
to a layer for use for a packaging laminate. 

BACKGROUND ART 

10 Within, for example, the printing and packaging industries, it is common practice to control 

working operations on a continuous material web by providing guide markings by means of printing 
on the web, these guide markings being sensed by photocells or other optical devices. These markings 
or control markings arc often printed in a colour tone which makes a clear contrast with its 
surroundings, preferably black, and is applied on such panels or areas of the material web where no 
15 other printed markings or patterns occur. The markings may also be provided by means of 
magnetically sensible material or with the aid of mechanically sensible markings such as, for example, 
holes, crease lines or slots. 

These guide markings are employed, for example, in the printing of multi-colour print, to 
adapt the position of the patterns printed with different colours to one another so that the different 
20 colour patterns will lie exactly superposed on one another. Another similar field of use is when the 

intention is, on a previously ready printed material web, to add print at a predetennined place in the 
print pattcni, for example a best before date or the like or when the intention is to provide a printed 
pattern and a crease line pattern which facilitate fold forming, in register with each other. 

Further fields of use are, for example, in those cases where the intention is, in a filling 
25 machine or the like, to advance a packaging material web an exact pattern length in order, on the one 

hand, to have the printed pattern in the same position on all packages, and, on the other hand, to cause 
the above mentioned crease line pattern to register with the forming devices of the filling machine so 
that the folding of the material takes place along the crease lines which are predetermined in position. 

One example of such a guide marking is described in EP-A-131 241. One drawback inherent 

30 in this type of guide marking is that the marking takes i^> a certain area, which cannot then be 

provided with decorative artwork. Another drawback is that mechanical action runs the risk of 
scratching the mark, with the result that the detector intended for the purpose docs not correctly 
register the guide marking. A further problem which may arise in the employment of the above- 
mentioned type of guide marking is that the guide marking is used for controlling the creasing 

35 machine and that the guide marking is then also used for controlling the filling machine. This implies 

that any possible tolerance errors in the positioning of the crease line pattern in relation to the guide 
marking and on the detection and forming by the tilling machine may, in the worst case scenario, be 
added to one another, which could result in the tilling machine attempting to fold the packaging 
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material at the incorrect place in relation to the crease line pattern. The above-outlined problems are 
minimised according to current technology by means of finely tuned manufacturing machines and 
filling machines and by means of caution in the handling of the packaging material. 

In this context, mention should also be made of EP-A-317 879 which briefly describes the 
5 employment of a magnetic guide marking in the form of magnetic strips placed on the packaging 
material. The publication relates to the design of the magnetic detector and is totally silent as to the 
design and construction of the magnetic guide marking. The magnetic strip placed on the packaging 
material is, precisely like the optically detectable guide marking, associated with problems in respect 
of tolerance errors in positioning and in subsequent processing operations of the packaging material. 
10 In addition, it may also be subjected to scratching. Moreover, there are numerous magnetic sources of 
disruption in a filling machine of conventional type, which impedes a conect detection of the position 
of the packaging material in the filling machine. The latter problem has been addressed in the last- 
mentioned publication in that the detector has been given a specific design. 

15 SUMMARY OF THE INVENTION 

One object of the present invention is thus to realise an alternative solution to the above- 
mentioned functioning of a guide marking. A further object of the present invention is to formulate the 
alternative solution in such a manner that the inherent, above outlined drawbacks in the prior art 
technology are obviated or that their effects on function are at least reduced. 

20 The above-outlined objects have been attained according to the present invention in that a 

packaging material of the type described by way of introduction has been given the characterising 
feature that at least one of the material layers included in the laminate comprises magnetisable 
particles. 

By employing a layer with magnetisable particles, it is possible to magnetically read off a 
25 guide marking even if this is not located outermost, in other words it is possible to print decorative 
artwork on the entire surface of the packaging container without needing to leave any surface free for 
the guide marking. Moreover, the risk is reduced that the marking be damaged by external mechanical 
effects. Since, according to the present invention, the formation of the decorative artwork of the 
package has thus been separated from the formation of the information-carrying guide marking, it is 
30 further conceivable to employ the total surface of the packaging container as an information carrier, 
which entails that the packaging laminate and the package may be. provided with considerably more 
information than in prior art systems. 

A further advantage which is afforded is that it is relatively simple to integrate the production 
stage of providing the packaging laminate with the crease line pattern with the production stage of 
35 magnetising the particles. If it is chosen to utilise this advantage, it is possible to eliminate error 
tolerances between the guide marking and the crease lines, which entails that it is the settings of the 
filling machine which are determinative of the tolerances between the positioning of the guide 
marking and the actual forming of the packages. 
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The intended magnetisable particles retain their magnetic charge (magnetic rcmanencc) even 
when they are no longer influenced by the magnetic field. The time interval which is relevant to 
consider for the particles to be deemed to be permanently magnetisable (residual magnetism for a 
sufficiently long time) naturally varies depending upon the intended application. If the information 
5 which is stored by means of the particles is intended for controlling the filling machine, the 
information must have sufficiently good quality during the time it takes to transport and store the 
material until such time as it is employed in the filling machine. If the intention is to provide 
information which is employed by the retail outlet which sells the package, the relevant time limit is 
consequentially extended. It is further conceivable that the relevant time limit is further extended if the 
10 information which is magnetically stored is also intended to be employed in connection with recycling 
of the packages or the like. The charge of the magnetisable particles may be modified in that a new 
magnetic field is applied. Thus, it is, for example, conceivable that the filling machine reads off the 
original information in order to control the formation operation correctly, whereafter the machine 
writes over with new information in respect of product batch, product type, packing date or the like 
15 which is intended to be used by the retail outlet or for tracing the package. 

Preferred embodiments of the present invention will be apparent from the appended 
subclaims. 

According to one preferred embodiment, the packaging laminate comprises a layer with a 
basic matrix of plastic, the above mentioned magnetisable particles being admixed in the basic matrix. 
20 In terms of production engineering, this is a preferred embodiment, since the methods which are 
employed for manufacturing plastic layers arc suitable for admixing particles into the plastic matrix. 

According to yet a further preferred embodiment, the above mentioned basic matrix is a 
thermoplastic, preferably a polyolefin plastic. Thermoplastics, and in particular polyolefin plastics, 
arc suitable to use in packaging laminates and are moreover suitable for admixing of particles from the 
25 point of view of production engineering. 

Advantageously, the above mentioned particles arc metallic, sirx:e they possess superior 
magnetic properties (they are relatively easy to magnetise and display a satisfactory magnetic 
remanence). 

The above objects have further been attained according to the present invention by means of 
30 a roller of the type described by way of introduction which has been given the characterising feature 
that it further includes means for applying magnetic fields for magnetising magnetisable particles in 
the packaging laminate. 

By applying the crease line pattern and the magnetic guide marking using one and the same 
roller, it has been possible to totally eliminate error sources which otherwise occur on reading off of 
35 the guide marking in the conventional crease roller. By employing one and the same roller, it is only 
manufacturing tolerances, if any, for the roller proper which give rise to an error. The packaging 
laminate according to the present invention with magnetisable particles makes it possible, in a 
relatively simple manner, to integrate the creasing with the application of the magnetic guide maiidng. 
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Combining printing with creasing is considerably more difficult, since the printing requires a smooth 
roller in abutment with the packaging material while the creasing requires a roller with projecting 
portions. 

The above-outlined objects have further been attained according to the present invention by 
5 means of a layer for use for a packaging laminate, the layer having been given the characterising 
feature that it includes magnetisable particles. By prefabricating a separate layer with magnetisable 
particles, it is possible to optimise the production process for this step in principle independently of 
the manufacture of the finished packaging laminate. Since modifications in lamination plants require 
costly capital investments, it is desirable if it be possible to utilise the present invention in 
10 conventional lamination plants without major retroconstruction being required. Prefabricating a layer 
which is subsequently laminated together with remaining layers in the packaging laminate is one 
method of avoiding excessively large retroconstruction of the lamination process. Such a separate 
layer may also be employed for various types of labels. For examples labels for cans or so-called 
shrink on labels for various types of bottles. 

15 The above- outlined objects have further been attained by means of an apparatus for carrying 

out a working operation on a laminate, the apparatus including means for carrying out the above 
mentioned working operation, and the apparatus further including means for applying a magnetic field 
for magnetising magnetisable particles in the laminate. By carrying out the working operation and 
applying the magnetic guide marking or other information using one and the same item of equipment, 
20 it has been possible to completely eliminate the error source which otherwise occurs when reading off 
the guide marking in conventional sequential working operations. By employing one and the same 
item of equipment, it is only manufacturing tolerances, if any. for the equipment which give an error. 
The packaging laminate according to the present invention with magnetisable particles makes it 
possible, in a relatively simple manner, to integrate different working operations with the application 
25 of the magnetic guide marking or other information. Examples of such integrated working operations 
may be punching of semi-manufactured plastic bags at the same time as the punch carries magnetic 
devices for applying a magnetic marking in register with the punching operation. Other working 
operations where it might be appropriate to apply the magnetic information simultaneously as the 
operation is carried out arc, for example, the welding of joints in semi-manufactured plastic bags, 
30 printing of various types of laminates, or other processing operations such as embossing, perforation 
or the like. The combination between the magnetisation and the processing operations can, of course, 
be carried out in systems with rollers, but also other systems which, for example, employ flat plates 
for realising welding, punching, printing or other similar working operations. 

35 BRIEF DESCRIPTION OF THE ACCOMPANYING DRAWINGS 

The present invention will now be described in greater detail hereinbelow, with reference to 
the accompanying schematic Drawings which, for purposes of exemplification, show currently 
preferred embodiments of the present invention. In the accompanying Drawings: 
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Fig. I shows a laminate structure for a rigid, fibre based package adapted for refrigerated 
distribution; 

Fig. 2 shows a laminate structure for a rigid, fibre based package adapted for non-refrigerated 
distribution, a so-called aseptic package; 

5 Fig. 3 shows a laminate structure for a bag-shaped package adapted for refrigerated 

distribution; 

Fig. 4 shows a laminate structure for a bag-shaped package adapted for non-refrigerated 
distribution; 

Fig. 5 shows a roller for creasing and magnetisation of a packaging laminate; 

10 Fig- 6 shows a laminate structure for a rigid, fibre-based package adapted for non-refrigerated 

distribution; and 

Fig. 7 shows a laminate structure for a bag-shaped package adapted for refrigerated 
distribution. 

15 DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS 

As is apparent from Fig. 1, the packaging laminate comprises, according to a first 
embodiment, counting from that side which is intended to constitute the outside of a finished package, 
a sealing layer 1, for example of polyethylene plastic (PE), an information layer 2 of mineral filled 
thermoplastic (for example a polyolefin plastic) with admixed magnetisablc particles, a lamination 
20 layer 3 of, for example, PE, a core layer 4 of a fibre-based material, as well as a sealing layer 5 of,-ior 
example, PE. This packaging laminate is adapted for refrigerated distribution. 

One example of a suitable mineral- filled polyolefin layer 2 comprises a basic matrix of 
polyolefin with inorganic mineral particles admixed in the basic matrix in a quantity of from 5 to 85 
% of the total weight of the mineral-filled polyolefin layer. 

25 Examples of usable inorganic mineral particles are dolomite, talcum, chalk, mka, limestone, 

marble, kaolin and wollastonitc. Preferably, the inorganic mineral particles arc a mixture of dolomite- 
and talcum particles in which the quantity of dolomite particles is between 70 and 90 % and the 
quantity of talcum particles is between 10 and 30 %, calculated on the weight of the mixture. 

Preferably, the basic matrix of the mineral-filled polyolefin layer consists of a propylcnc- 
30 based polyolefin, such as, for example, a propylene homopolymer or a copolymer of propylene and 
ethylene and/or other alkylene. An example of a propylene-based polyolefin could be propylene 
homopolymer with an ASTM melt index of under 10 (2.16 kg; 230*C) or a copolymer of propylene 
and ethylene and/or other alkylene with an ASTM melt index of 0.5-5 (2.16 kg; 230*C). 

As is apparent from Fig. 2, the packaging laminate comprises, according to a second 
35 embodiment, the same layers as in the first embodiment, as well as a lamination layer 6 of, for 
example, PE and a bamcr layer 7 of, for example, aluminium foil between the core layer 4 and the 
innermost sealing layer 5. The lamination layer 6 is located between the barrier layer 7 and the core 
layer 4. This packaging laminate is adapted for non-refrigerated distribution. 
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Both of these packaging laminates are intended to be formed into rigid packages possessing 
well-defined configurations. For example, right parallelepipedic packages may be produced from 
these two packaging laminates. Two laminate structures for so-called bags will be described below. 

According to a third embodiment, the packaging laminate comprises, as is apparent from Fig. 

5 3 and seen from the side which is intended to constitute the outside of a finished package, a sealing 

layer 1 of, for example, PE, an integrated information and core layer 2 of mineral-filled thermoplastic 
with admixed magnetisable particles, as well as an inner sealing layer 5 of, for example, PE. This 
packaging laminate is adapted for refrigerated distribution. 

The integrated core layer 2 is preferably of the same type as was described in connection with 
10 the first embodiment, i.e. a mineral- filled polyolefin layer. 

As is apparent from Fig. 4, the packaging laminate comprises, according to a fourth 
embodiment, the same layers as in the third embodiment, as well as a lamination layer 6 of, for 
example, PE and a barrier layer 7 of, for example, aluminium foil between the core layer 2 and the 
innermost sealing layer 5. The lamination layer 6 is located between the barrier layer 7 and the core 
15 layer 2. This packaging laminate is adapted for non-refrigerated distribution. 

Examples of metallic materials which may be employed for the magnetisable particles are 
chromium oxide, iron oxide, titanium, manganese or mixtures thereof. According to one example, use 
is made of substantially spherical particles having a diameter of approximately 0.5 pm. Experiments 
have proved that but limited quantities of magnetisable particles are needed. It has also proved that the 
20 -requisite admixing degree reduces with the thickness of the particle-carrying layer. The requisite 
admixing degree is also effected by the number of sources of disturbance which exist around the site 
where the information is to be read-off. Further, the requisite quantity of particles is also influenced by 
the distance at which it is to be possible to read the information, i.e. if the reading device can abut 
against the material or if there is an air gap or some other material layer between the information layer 
25 and the reading device. Trials with simple equipment have shown that a plastic film containing 
approximately 0.1 weight per cent of magnetite can be read without difficulty at a distance 
corresponding to a paper layer when the film has a thickness of approx. 50 ;im. Theses trials have 
moreover been carried out in a conventional filling machine where the information has been employed 
to realise guiding of the web. With corresponding simple equipment, it is possible to reduce the level 
30 to 0.01 weight per cent if the measurement is carried out outside the filling machine. For a plastic 
bottle with a ten times as thick layer, approximately a tenth of this admixing level can be employed. 
Moreover, the quantity may be reduced if the reading-off operation may be carried out directly 
adjacent the layer. If, moreover, it is possible to eliminate sources of disturbance or compensate for 
known sources of disturbance, it is possible to reduce the quantity of particles even further. In 
35 addition, the quantity of particles may be further reduced for applications where the design and 
construction can support a higher equipment cost, i.e. in those cases where it is possible to employ the 
same type of reader head as is disposed in a hard disk for a computer. Under these conditions, it is 
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possible to employ admixing quantities down to approximately 1 ppm (parts per million) and 
nevertheless obtain a detectable and technically usable information quantity. 

The upper limit in respect of the quantity of admixed magnetic particles is determined ini. al. 
by how much that can be mixed into the plastic without its other properties (in addition to magnetic 
5 behaviour) being changed excessively. For example, difficulties may arise with homogenous 
admixture or excessively powerful blackening of the material. Trials have demonstrated that 
admixtures of 1 weight per cent and 10 weight per cent do not influence the admixture to any major 
extent. There arc also other similar particles which arc mixed into plastics for other purposes which 
may be admixed in quantities of up towards 90 weight per cent without the admixture being disturbed 
10 to too great an extent. However, in certain cases blackening is powerful at 1 weight per cent and 
excessively powerful at 10 weight per cent. 

A method of manufacturing the plastic with admixed magnetic particles is so-called 
compounding in which the thermoplastic is molten and mixed with minerals and additives. The 
magnetisable particles may be supplied to the material during the compounding stage. 

15 As is apparent from Fig. 5. the technique according to the present invention is suitable for 

simultaneous creasing and magnetisation of the magnetisable particles. The creasing roller 11 
comprises a number of crease line pattern defining projections 12 which are disposed to crease the 
packaging laminate 10. The roller further includes permanent or electromagnets 13 which are disposed 
locally to magnetise particles in the by-passing packaging laminate 10. The electromagnets 13 and the 
20 projections 12 accompany the roller 1 1 in its rotation and will, thus, be positioned in relation to one 
another with an extremely high degree of accuracy. 

According to a fifth embodiment, the packaging laminate includes, as is apparent from Fig. 6, 
from that side which is intended to constitute the outside of a finished package, a sealing layer 1 of, 
for example, PE, a core layer 4 of, for example, fibre-based material such as paper, an integrated 
25 information layer 2 of mineral-filled thermoplastic with admixed magnetisable particles, as well as an 
inner scaling layer 5 of, for example, PE. Moreover, between the inner scaling layer 5 and the 
information layer 2, the laminate is provided with a barrier layer 7, for example of aluminium. This 
packaging laminate is adapted for non-refrigerated distribution. According to an alternative 
embodiment, the packaging laminate includes the above-mentioned layers without the barrier layer 7. 
30 Such a packaging laminate is adapted for refrigerated distribution. 

According to a sixth embodiment, the packaging laminate includes, as is apparent from Fig. 
7, from that side which is intended to constitute the outside of a finished package, a sealing layer 1, for 
example of PE, a core layer 8 of mineral-filled polyolefin, an information layer 2 of mineral-filled 
thermoplastic with admixed magnetisable particles, as well as an inner sealing laya- 5 of, for example, 
35 PE. 

It will be realised that numerous modifications of the embodiments of the (n-esent invention 
described herein arc possible without departing from the scope of the present invention as this is 
defined in the appended Claims. 
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For example, the PE film may be earner of the magnetisable particles. In such instance, the 
present invention may be employed in connection with conventional packaging laminates which are 
employed today for fibre-based packages both for refrigerated and for non-refrigerated distribution. 

Further, use may be made of other plastics, such as polyester (for example PET), or PA, or a 
5 fibre-based layer (e.g. paper layer) as carriers of the magnetic particles. With plastics such as PET or 
PA, the advantage will be afforded that, in certain cases, it is possible to add the magnetisable 
particles already in the polymerisation (in situ), in other words the compounding stage is obviated. 
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WHAT IS CLAIMED IS: 

1. A packaging laminate, characterised in that at least one of the material layers (2) 
included in the laminate comprises magnetisable particles. 

5 

2. The packaging laminate as claimed in Claim 1, which includes a layer (2) with a basic 
matrix of plastic, said magnetisable particles being admixed in said basic matrix. 

3. The packaging laminate as claimed in Claim 2, wherein said basic matrix is a 
10 thermoplastic, preferably a polyolefin plastic. 

4. The packaging laminate as claimed in any of Claims 1 to 3, wherein said particles are 

metallic. 


15 5. The packaging laminate as claimed in any of Claims 1 to 4, wherein said particles 

comprise at least 0.0001 weight per cent of the layer (2) which includes magnetisable particles. 

6. A roller (11) including means (12) for applying crease line patterns to a packaging 
laminate (10), characterised in that it further includes means (13) for applying magnetic fields for 

20 magnetising magnetisable particles in the packaging laminate (10). 

7. A layer (2) for use for a packaging laminate, characterised in that it includes 
magnetisable particles. 

25 8. A layer for use for a label for a package, characterised in that it includes magnetisable 

particles. 

9. An apparatus for carrying out a working operation on a laminate, comprising means for 
carrying out said working operation, characterised in that the apparatus further includes means for 

30 applying a magnetic field for magnetising magnetisable particles in the laminate. 
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